This paper deals with pitch estimation of spoken Devnagari vowels from the original speech signals. Devnagari vowels are playing the vital role in pronunciation of any word. Each vowel is classified as starting, middle and end according to the duration of occurrences in the word. The Devnagari script having 12-vowels and 34-consonants are used in some Indian language like Marathi. The Devnagari vowels are categorised into 5-types such as short vowels, long vowels, conjunct vowels, nasal vowel and visarg vowel. The Pitch frequency is estimated from the features of speech signals via pitch detection algorithm through autocorrelation and cepstral methods. These vowels are recorded through PRAAT tools with noisy environment. The pitch estimation of original pitch frequency hasbeen calculated in statistical manner (Mean and standard deviation). The implementation, experiments and result discussions are also existence.These results which have been appropriate match with both techniques.
INTRODUCTION
Pitch extraction is also called fundamental frequency estimation which has been a popular topic in many fields of research such as speech recognition, speech synthesis, speech processing, speaker identification etc. Pitch detection is an essential task in most speech synthesis techniques. Pitch is defined as the apparent period of a signal. The Devnagari vowels are choice for the implementation of such natural text to speech synthesis [1] .
The Devnagari vowels cannot pronounce two ways but it can be pronounced only one way e.g.
. Devnagari 12-vowels are classified with the phonetic transcription structure of phonemes according to organ used in produce the sound.
Devnagari is based on phonetics principles which are considered as Place of articulation (POA) vowels. [2] These Devnagari vowels speech signals are estimated in noisy environment (original signals) for analysis and synthesis. The original speech signals are unbalanced to adjustment of a pitch interval with help of some feature extraction techniques. [3] The initial objective is to estimating the pitch of Devnagari vowels with noisy environments speech signals. These original speech signals are extracting the features based on cepstral and autocorrelation techniques.
The paper is summarized as follows. Section-1 contains the Vowels which are used in some Indian languages like Marathi. These 12-Devnagari vowels have been discussed. The Section-2 describes speech signals of 12-Devnagari vowels are deals with IPA structure like short, long, conjunct, nasal and visarg vowels. Devnagari vowels are represented with its modifier. These modifiers are helpful to write a meaningful word in Devnagari script. Section-3 describes the pitch detection and estimation based on two popular methods Cepstral and autocorrelation which are spoken devnagari vowels by different speakers from original speech signals. The section-4 deals with creating standard database through PRAAT tool. The section-5 describes experimental works. The section-6 deals with result discussion.Finally paper is summarized with conclusion and future works.
DEVNAGARI VOWELS
The 12-Devnagari vowels are categorised as per IPA (International Phonetics Association) as shown in Table- 2. These are used for the speech analysis and synthesis purpose. It describes in different categories such as follows:
Short vowels ( )
The short vowel is a single vowel (V) in a short word or syllable, that vowel usually makes a short sound. These short vowels usually appear at the beginning of the word or between two consonants. E.g. the short vowels represent character in Marathi and in Hindi . The production of word starting with modifiers as shown in Table- 3.
Long vowels ( )
The long vowels a short word or syllable ends with a vowelconsonant (VC). The long vowels usually the combination of e (a-k-e) in Marathi .The `e' at the end of the word is silent. Long vowels when the word or syllable has a single vowel and the vowel appears at the end of the word or syllable, the vowels usually represent makes the long sound in
Marathi
. 
Conjunct vowels ( )
The conjunct vowels are combination of short and long vowels. These phonemes are produced in Marathi e.g.
as shown in Table- 2.
Nasal vowel ( )
A nasal vowel is produced with a low tune so that air pressure through nose as well as mouth. The term "nasal" is slightly air pressure which does not come exclusively out of the nose in nasal vowels.
Visarg vowel ( )
The Visarg symbol is used rarely in devnagari. The visarg is pronounced as the voiceless sound after the vowels.
E.g. in Marathi [4] .
PITCH DETECTION AND ESTIMATION
Pitch detection is used to detect the fundamental frequency in a speech signal. The fundamental frequency (F0) is called as pitch. The human pitch lies in the different intervals as shown in Table- I. The pitch frequencies are for men normally around 150Hz, for women 250Hz and children even higher frequencies. Pitch is determined by the frequency pattern of the periodicities in signals and the pitch is needed to construct this part of the speech (POS) signals [5] . The cepstral detector is the Fast Fourier Transform of a pitch signal. It usually has a number of regular peaks that is representing the harmonic spectrum of speech signals. When log magnitude of a spectrum is taken, then peak amplitude values are reduced and it is usable in spectrum [6] . These results are periodic waveform in the frequency domain. Where the period is related to the fundamental frequency of the original speech signal. It means that Fourier transformation of this waveform representing the fundamental frequencies (F0) [7] .
Cepstral Coefficient Method
Cepstral method provides mode for detection of the pitch. In frequency domain, the complexity associated becomes multiplication bond. The cepstral pitch detector is based on the log of the Fourier transformations. Then, using the property of log function;
Finally, the real cepstrum of a speech signals are carried out through the experiment using mat lab.
The cepstrum is a Fourier analysis of the logarithmic amplitude spectrum of the signal. If the log amplitude spectrum contains many regularly spaced harmonics, then the Fourier analysis of the spectrum will show as peak corresponding spacing between the fundamental frequencies (F0). [8] 
Autocorrelation Method
Autocorrelation is used in signal processing for analyzing the series of values, such time domain signals. Periodic waveforms exhibit an interesting autocorrelation characteristic. The autocorrelation function itself is periodic.
The time lag increases to half period of the waveform. The autocorrelation method it indicate a period of the waveform. The pitch detection algorithm is used as short-term analysis in autocorrelation. The autocorrelation is also periodic with the same period. The periodicity in the autocorrelation function indicates periodicity in the signal. The way of estimated the fundamental frequency for various speech waveforms is based on the autocorrelation Eq. (4) which is applied for estimating each pitch frequency. The autocorrelation function of a speech signal is basically transformation of the signal that is useful for displaying structure in the waveform [9, 10] .
Where w[n] is window function of length N for the random process in Eq. (3).
In the Eq. (3) input speech signal is quasi-waveforms which has maxima of pitch period and its waveforms.
In Equation (4) 
DATABASE ACQUISIATION
In this paper speech database acquisition of Marathi vowels have been written in Devnagari script. Which are spoken by various genders (3-Male and 2-Female), these speakers' age is between 19 to 23 years and sampling speech frequency is 20 KHz (22,050 Hz). The speech database of Devnagari vowels from the original speech signals is recorded through standard PRAAT tool. The recorded Devnagari vowels speech database size is 60.
EXPERIMENTAL WORK
In this experiment, the numbers of utterances with original speech in noisy environment are used. The experimental work is done by using mat lab tool. Pitch estimation of spoken Devnagari vowels from the original speech signals is based on autocorrelation and cepstral methods. Both methods are used for detecting of pitch which is found pitch listing and number of undefined signal. Undefined signal is closest to zero hertz. Those pitch reading compared with standard Praat tool pitch listing. The input speech samples or spoken Devnagari vowels are delivered to the pitch frequency estimation from original speech signals which are accepted through pitch detection algorithm. These original speech frequency transitions using a hamming window apply to each frame. Autocorrelation method and cepstral method generating the smoothed pitch track of devnagari vowels.
It shows the one type of vowel in Fig.1 [A] shows original speech signal waveforms of short vowel . Fig.1 [B] shows the estimated pitch track frequency waveform of original speech signal using autocorrelation method. Fig.2 [A] shows original speech signal pitch waveform using cepstral method of short vowel . Fig.2 [B] shows the estimated pitch track frequency waveform of original speech signal using cepstral method of short vowel is varied with 
RESULT AND DISCUSSION
Results are discussed with one devnagari vowel result e.g. 
CONCLUSIONS AND FUTURE WORKS
In autocorrelation methods the original pitch frequency values are approximately matched with PRAAT tools. This experimental work throughout applied in all speech databases. Standard statistical methodologies are applied in all original speech signals of Devnagari vowels. Estimating the pitch frequencies which have been calculated statistical manner through Mean and Standard Deviation. In this throughout experimental works the PRAAT tool pitch frequency results are compared with autocorrelation and cepstral techniques. These results which have been appropriate match with both techniques.
In future work an attempt will be made to estimates the speech frequency using LPC and MFCC of Devnagari consonants, spoken by the speakers with noisy environments. Short - 
